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OWNEHS SHOULD SPRAY I~FESTED TREES AND SHRUBS WITHOUT DELAY.
Tlle very extensive practical and experimental work of tois office for thedestrudion of the San Jose scale carried on during the past four years has nowdemonstrated the possibility of keeping this insect in check by an occasionaltreatment. and, indeed, of almost completely clearing an infested orchard,
under fairly favorable conditions, by one or two sprayings of tile trees with
one of the lime and sulphur washes. The materials fol' these washes are not
costly, are easily obtained anywhere, are prepared for use by simply bOilingthem together, according to the directions following, until dissolved, and are
applied with anordinaryspray pump such as is commonly used in orchard work.
These facts bring tile San Jose scale wholly within the control of the
owner of infested premises, and make it, in fact, one of the most easily man­
aged of the serious insect pests of llOrticulture; and as soon as they are com­
monly understood and universally and tboroughly applied, the San Jose scale
will no longer be especially destructive or dangerolls to fruit in Illinois. Onthe otller hand, our experience of nine years with this pest in this State has
emphasized the conclu~ion that, left to itself, it will make profitable fruit­growing impossible, and will presently destroy completely any orchard whichbecomes infested with it. 
While by far the greater part of tlle State of Illinois is entirely free fromthe San Jose scale, and has never been infested by it, its general extension to
nearly all orchards in one considerable area, and its occurrence in a small
way in several towns, puts its complete suppression quite beyond the power
of this ot'fic~ under any appropriations now available or likely to be made.Hitherto, in virtue of a provisiun of law requiring the Entomologist to give
one thorougll insecticide treatment to all premises wbich lie has reason tobelieve had become infested by tIle San Jose scale before January 1, 1899,
virtually all state insecticide work .has been done without charge to the
owner. It is now nine years, however, since the San Jose scale was discoveredin Illinois, and it may be said, as a general rule, that all trees infested sixyears ago are dead or .. practically worthless. It is, at any rate, virtually im­possible to distinguish any longer between those which were infested at tha.ttime, and those which have become infested since. This feature of the law
must, consequently, become practically inoperative, and it will fall to the 
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o w n e r  o f  i n f e s t e d  p r e m i s e s  e i  t h e r  t o  t r e a t  h i s  p l a c e  h i m s e l f  o r  t o  p a y  o n e - h a l f  
t h e  e x p e n s e  o f  t h e  t r e a t m e n t  b y  t h e  S t a t e .  
A s  t h e  a r e a  a c t u a l l y  i n f e s t e d  m a k e s  i t  c e r t a i n  t h a t  n o  f u r t h e r  i n s e c t i c i d e  
o p e r a t i o n s  c a n  b e  c a r r i e d  o n  b y  t h e  S t a t e  u n t i l  a  n e w  l e g i s l J . t i v e  a p p r o p r i a ­
t i o n  i s  m a d e ,  i t  w o u l d  b e  t h e  h e i g h t  o f  u n w i s d o m  t o  w a i t  f o r  s u c h  a c t i o n ,  
e s p e c i a l l y  a s  t h e  e x t e n t  o f  t e r r i t o r y  i n f e s t e d  w o u l d  m a k e  i t  v e r y  u n c e r t a i n !  
a t  b e s t ,  w h e n  a n y o n e ' s  p r e m i s e s  m i g h t  b e  r e a c h e d .  
F u r t h e r m o r e ,  t h e  o w n e r ' s  s h a r e  o f  t h e  e x p e n s e s  o f  a  s p r a y i n g  p a r t y ,  i n ­
c h I d i n g ,  a s  t h e y  m u s t ,  t h e  c o s t  o f  t r a v e l ,  t r a n s p o r t a t I o n  o f  e q u i p m e n t "  o f f i c e  
e x p e n s e s ,  a n d  t h e  p a y  a n d  s U b s i s t e n e e  o f  a l l  t h e  m e n ,  w i l l  o f t e n  n e c e s s a r i l y  
a m o u n t  t o  m o r e  t h a n  t h e  f u l l  e x p e n s e  o f  t r e a t m e n t  b y  h i m s e l f .  
T h e r e  i s ,  i n  s h o r t ,  n o  f u r t h e r  r e a s o n  o r  e x c u s e  f o r  d e l a y  i n  s p r a y i n g  i n ­
f e s t e d  p r o p e r t y .  A s  t r e e s  c a n  n o t  b e  e f f e c t i v e l y  t r e a t e d  f o r  t h e  S a n  J o s e  s c a l e  
a f t e r  t b e  l e a v e s  b a v e  p u t  f o r t h ,  t h i s  t r e a t m e n t  m u s t  n o w  b e  g i v e n  d u r i n g  
t h e  w i n t e r  o r  e a r l y  s p r i n g .  I t  i s  t h u s  h i g h l y  i m p o r t a n t  t b a t  a l l  w h o s e  p r e m ­
i s e s  a r e  i n f e s t e d  s h o u l d  p r o c e e d  a g a i n s t  i t  a t  o n c e ,  b o t h  o n  t h e i r  o w n  a c c o u n t  
a n d  i n  t h e  i n t e r e s t  o f  t h e i r  r e s p e c t i v e  c o m m u n i t i e s .  T o  t h i s  e n d  t b e  f o l l o w i n g  
d i r e c t i o n s  f o r  t h e  p r e p a r a t i o n  a n d  a p p l i c a t i o n  o f  t h e  l i m e  a n d  s u l p h u r  w a s h e s  
h a v e  b e e n  p r e p a r e d .  T h e y  e m h o d y  t h e  r e s u l t s  o f  f o u r  y e a r s '  p r a c t i c a l  e x p e ­
r i e n c e  w i t h  t h e s e  i n s e c t i c i d e s ,  a n d  w i l l  b e  f o n n d  a  s u f f i c i e n t  g u i d e  t o  t h e i r  
e f f e c t i  v e  u s e .  
I t  f s  t o  b e  u n d e r s t o o d  t h a t  t h e s e  w a s h e s  a r e  n e v e r  t o  b e  a p p l i e d  w h i l e  
t h e  t r e e  i s  i n  l e a f ,  a n d  t b a t  a l t h o u g h  t h e y  a r e  e f f e c t i v e  a t  a n y  t i m e  a f t e r  t h e  
l e a v e s  l l a v e  f a l l e n ,  t h e y  l l J a y  b e  b e s t  u s e d  i n  l a t e  w i n t e r  a n d  e a r l y  s p r i n g ,  
b e f o r e  t h e  b u d s  h a v e  b e g u n  t o  o p e n .  S o  u s e d ,  w e  b a v e  f o u n d  t h e m  h a r m l r . s s  
t o  t r e e s  a n d  s h r u b s  o f  e v e r y  k i n d ,  a n d  g e n e r a l l y  e f f e c t i v e  e x c e p t  w h e r e  a  
h e a v y  r a i n  1 1 : : 1 S  f o l l o w e d  s o o n  a f t e r  t h e  a p p l i c a t i o n .  '  I n  s u c h  c a s e s  t h e  t r e e s  
m u s t ,  o f  c o u r s e ,  b e  t r e a t e d  a g a i n .  '  
I t  i s  b e t t e r  t b a t  a l l  i n f e s t e d  O s a g e  o r a n "g e  h e d g e s  s h o u l d  b e  d e s t r o y e d ,  a s  
t h e  s c a l e  b r e e d s  a s  f r e e l y  o n  t h i s  p l a n t  a s  o n  a n y  o r c h a r d  t r e e ,  a n d  i t  i s  d i f f i ­
c u l t  t o  s p r a y  s u c h  a  1 1 e d g e  s o  t h o r o u g h l y  a s  t o  r e a c h  m o s t  o f  t h e  s c a l e s .  T r e e s  
s o  h e a v i l y  i n f e s t e d  a s  t o  b e  p r a c t i c a l l y  w o r t h l e s s  s h o u l d  b e  d u g  u p  a n d  b u r n e d ,  
s i n c e  i t  w i l l  n o t  p a y  t o  s p r a y  t h e m .  E v e n  t b o u g h  t h e  s c a l e  i n s e c t s  m a y  b e  
k i l l e d ,  t l 1 e  e f f e c t  o f  t h e i r  i n j u r i e s  w i l l  u s u a l l y  b e  f a t a l  t o  t h e  t r e e .  V e r y  l a r g e  
t r e e s  a n d  t h o s e  w i t h  a  b r u s h y  t o p  s h o u l d  b e  p r u n e d  b e f o r e  s p r a y i n g ,  a n d  
t h i c k e t s  o f  p l u m ,  p e a c h ,  a n d  t h e  l i k e ,  a l o n g  f e n c e s  a n d  b e s i d e  r o a d s ,  s h o u l d  
b~ c u t  o~t a n d  d e s t r o y e d .  
A n y  p r e m i s e s  w b i c h  h a v e  o n c e  b e e n  i n f e s t e d  b y  t h e  S a n  J o s e  s c a l e  m u s t  
b e  c a r e f u l l y  e x a m i n e d  f r o m  t i m e  t o  t i m e ,  e s p e c i a l l y  i n  t h e  f a l l ,  n o r n a t t e r  
h o w  t h o r o u g h l y  a n d  e f f e c t i v e l y  t h e y  m a y  h a v e  b e e n  t r e a t e d ;  a n d  w l 1 e n e v e r  
t h e  s c a l e  b e c o m e s  a g a i n  n o t i c e a b l y  a b u n d a n t  t h e  i n f e s t , e d  t r e e s  m u s t  a g a i n  
b e  s p r a y e d ,  c a r e  b e i n g  t a k e n  t o  e x t e n d  t b e  t r e a t . m e n t  f a r  e n o u g h  t o  i n c l u d e  
a d j a c e n t  t r e e s  t o  w h i c h  t h e  i n s e c t  m a y  p o s s i b l y  h a v e  s p r e a d .  M y  s p r a y i n g  
p a r t i e s  h a y e  n o w  b e e n  a c t i v e l y  a t  w o r k  i n  a l l  p a r t s  o f  t h e  S t a t e  i n  w h i c h  t h e  
S a n  J o s e  s c a l e  o c c u r s ,  a n d  m e t h o d s  o f  p r o c e d u r e  h a v e  t h u s  b e e n  d e m o n s t r a t e d  
o n  a  l a r g e  s c a l e  t o  m o s t  o f  t h o s e  c o n c e r n e d .  
I  n e e d  h a r d l y  e m p h a s i z e  t h e  i m p o r t a n c e  o f  c o m m o n  a c t i o n  b y  a l l  t h e  p e o ­
p l e  o f  a n  i n f e s t e d  d i s t r i c t ,  s i n c e  u n l e s s  a l l  a c t  t o g e t h e r  a n  o r c h a r d  v i l ' t u a l l y  
, f r e e d  o f  t b e  s c a l e  w i l l  g r a d u a l l y  b e c o m e ' r e i n f e s t e d  f r o m  a d j a c e n t  p r e m i s e s .  
I t  s h o u l d  b e  u n d e r s t o o d ,  h o w e v e r ,  t b a t  e v e n  u n d e r  t h e  m o s t  u n f a v o r a b l e  c i r ­
c u m s t a n c e s  e a c h  f r u i t  g r o w e r  m a y  p r o t e c t  h i m s e l f  b y  c a r e f u l  o b s e r v a t i o n  a n d  
m e t h o d i c a l  w o r k .  
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PREPARATION OF THE WASHES. 
THE OREGON vVAsH.- The materials for tbe preparation of the Oregon 
wash, whicl1 is the insecticide mainly used by us dUJ ing the 1ast four years, 
are as follows: Common snlphur in powder (flowers of sulphur), 15 pounds; 
unslaked stotle-lime, ]5 pounds; blue vitriol, It pounds; and water, 50 gallons. 
To prepare a 50-gallon barrel of the wash, proceed as follows: Heat 5 to 10 
gallons of water in an iron kettle, and while tllis is heating weigh out the 15 
pounds of sulphur and the 15 pounds of lime, keeping the two separate, and 
mix the sulphur with hot water into a thin, smooth paste. When tbe 
water in tlle kettle is about ready to boil, pour in the lime, and as ~oon as 
slaking commences add the sulpllur paste and sti I' the mixture vigorously. 
A violent boiling immediately takes place, and water should be kept at hand 
to pour on the boiling mass to prevent it from running over the kettle. Use 
as little water as possible, stir continuously, and do not allow the mixture to 
boil over. When the lime has finished slaking the violent boiling ceases, and 
tlJe mass should be thick a.nd stiff. Keep it steadily bOiling for forty minutes, 
or until the lime and sulphur have thoroughly entered into combinat)lon. 
The mixture becomes thinner as it boils down, and changes from a deep 
orange-red tbrough several shades of greenish and yellow, endin-g with a deep 
amber color. Next add the H pounds of blue vitriol, in fine crystals, stirring 
this into the mixture, kept at boiling- heat, until they are tboroughly dis­
solved , which will take about ]5 minutes additional. Now add hot water 
enough to make 50 gallons, and spray upon the trees immediately. 1¥"ith a 
large kettle twice the above quantities may be used , making enough of the 
solution to fill two barrels with the wash at a time. If hot water can not be 
convenientfy.supplied for diluting the wasIl, eold may be used, although tbe 
fluid is tIlen more liable to clog tile spray nozzles. 
If a supply of steam is available for cooking the mixture, this will be 
found much tbe more convenient source of tJeat. The cooking is then done 
in the barrels from which the fluid is sprayed, and the disturbance caused by 
t,he introduction of the steam makes stirring unnecesscuy. 1¥"hen cooked 
witb stearn the nlixture does not ordinarily become so dark as when boiled 
over a fire, but the insecticide effect is, nevertheless, the same. 
THE CALIFORNIA WAsH.- The California wash is made precisely like the 
foregoing except that 15 pounds of common salt are substituted for the It 
pounds of blue vitriol. This has no advantage over the Oregon waSh, except 
cheapness in some places, and has less fungicide action, and thus does nut so 
fully protect a tree and its fruit against fungous diseases the following year. 
The points of main importance in preparing these mi~tures are as f1)110ws: 
The water must be hot when the lime is put into the kettle; the lime must 
be slaking when the sulphur is-added; the mixture must be constantly stirred; 
a minimum of water should be added; and the mixture must be actually boil­
ing, not merely simmering. 
Do not spray the mixture against paint, which may be blackened by the 
sulphUr. It is a good plan to have horses used in the spraying operations 
blanketed, as the dried mixture is bard to remov.e from the hair. Persons 
preparing or applying tbe spray should avoid getting it upon the bare hands 
or face, as it is very caustic. The undiluted mixtJure should not be left in the 
kettle over night, as it is likely to lJarden and cake, and is then worthless. 
~ee that all barrels and all apparatus are thoroughly cleansed before using 
the mixture in them, otherwise the nozzles are , likely to clog. Thoroughly 
clean kettles, h03e, barrels, pumps, nozzles, and all spraying apparatus when 
the work with this wash is over for the season. 
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U s e  t h i s  w a s l l  o n  t I l e  t r e e s  a f t e r  t h e  l e a v e s  a r e  o f f ,  p r e f e r a b l y  l a t e  i n  t h e  
s p r i n g ,  b e f o r e  t h e  b u d s  h a v e  c o m m e n c e d  t o  o p e n .  N e v e r  u s e  t h e  w a s h  o n  
t r e e s  i n  l e a f .  T h o l ' o u g - l l l y  c o a t  t l l e  t r e e s ,  b e i n g  c a r e f u l  t o  p o v e r  t h e  s m a l l e l '  
t w i g s  a n d  b r a n c h e s  a n d  t o  g e t  t h e  m i x t u r e  i n  a l l  t h e  f o r k s  a n d  c r e v i c e s .  D ( }  
n o t  a t t e m p t  t o  s p r a y  f r o m  o n e  s i d e  o n l y .  
A P P A R A T U S  A N D  E Q U I P M E N T .  
T h e  a p p a r a t u s  u s e d  i n  p r e p a r i n g  a n d  a p p l y i n g  t h e s e  w a s h e s  w i l l  d e p e n d  
u p o n  t h e  s i z e  o f  t h e  o r c h a r d  t o  b e  t r e a t e d .  I n  o r d i n a r y  o r c h a r d  p r a c t i c e  t h e  
c o o k i n g  c a n  b e s t  b e  d o n e  i n  a n  i r o n  k e t t l e  h o l d i n g  a t  l e a s t  f o r t y  g a l l o n s .  I n  
t h i s  t h e  m i x t u r e  i s  b o i l e d .  I f  t h e  s p r a y  i s  t o  b e  d i l u t e d  w i t h  h o t  w a t e r ,  a  
s e c o n d  k e t t l e  o f  t h i s  s i z e  w i l l  b e  n e c e s s a r y  i n  w b i c h  t o  h e a t  t h i s  w a t e r .  I n  
p r e p a r i n g  s m a l l e r  a m o u n t s  o f  s p r a y ,  k e t t l e s  o f  s m a l l e r  s i z e  m a y  b e  u s e d .  
W h e n  c o o k i n g  i s  t o  b e  d o n e  b y  s t e a m ,  n o  k e t t l e s  a r e  n e c e s s a r y .  a s  b o t h  
t h e  c o o k i n g  o f  m i x t u r e  a n d  t h e  l l e a t , i n g  o f  w a t e r  m a y  b e  d o n e  i n  5 0 - g a l l o n  
b a r r e l s ,  s u c h  a s  h a v e  b e e n  u s e d  f o r  o i l  o r  v i n e g a r .  P o r t a b l e  s t e a m - c o o k e r s  
a r e  n o w  m a d e  f o r  s u c h  p u r p o s e s .  r . r h o s e  u s e d  u p o n  t h e  f a r m  f o r  c o o k i n g  s t o c k  
f o o d  a r e  a l s o  s o m e t i m e s  u s e d .  T h e s e  s t e a m - c o o k e r s  a r e ,  h o w e v e r ,  n o t  e s s e n t i a l
t  
a n d  f o r  o r d i n a r y  o r c h a r d  w o r k  t b e  k e t t l e  a n d  t h e  o p e n  t i r e ,  n o t  c o n S i d e r i n g  
c o n v e n i e n c e ,  a r e  j u s t  a s  g o o d .  
T h e  m i x t u r e  m u s t  b e  s t r a i n e d  a s  i t  i s  p o u r e d  i n t o  t l l e  t a n k  o r  b a r r e l  f r o m  
w b i c h  i t  i s  t o  b e  s p r a y e d .  S u c h  s t r a i n e r s  a r e  m a n u f a c t u r e d  f o r  t h e  p u r p o s e  
f r o m  b r a s s  t o  p r e v e n t  c o r r o s i o n  b y  t h e  l i q u i d .  T h e  s t r a i n e r  p a r t  s h o u l d  b e  o f  
f i n e  m e s h - a b o u t  t w e n t y  t o  t h e  i n c h .  
T i l e  q u e s t i o n  o f  p u m p s  i s  a n  i m p o r t a n t  o n e .  E i t h e r  b u c k e t  o r  k n a p s a ( ' k  
p u m D s  m a y  b e  s u f f i c i e n t  i n  c a s e s  w l l e r e  o n l y  a  f e w  t r e e s  o r  s h r u b s  a r e  t o  b e  
s p r a y e d .  F o r  v e r y  e x t e l l s i v e  o r c l J a r d  t r e a t m e n t ,  p o w e r  s p r a y  o u t t i t s  r u n  b y  
s t e a m ,  c o m p r e s s e d  a i r ,  o r  g a s o l i n e  a r e  n o w  u p o n  t h e  m a r k e t .  F o r  i n d e p e n d e n t  
u s e  f o r  t h e  s m a l l  f r u i t  g r o w e r ,  t h e s e  m a c h i n e s  a r e ,  o f  c o u r s e ,  e x p e n s i v e .  T h e  
p u m p  b e s t  s u i t e d  f o r  h i s  u s e  w i l l  b e  a  g o o d  1 1 a n d - p o w e r  p u m p  t i t t e d  s e c u r e l y  t ( }  
a  b a r r e l  o r  t a n k - a  p u m p  o f  t , h e  s a r r i e  s o r t  a s  h e  h a s  p e r h a p s  a l r e a d y  f o r  a p ­
p l y i n g  a r s e n i c a l  s p r a y s  o r  t h e  B o r d e a u x  m i x t u r e .  F o r  t h e  l i m e - s u l p h u r  w a s h e s  
t h e s e  p u m p s  s h o u l d  h a v e  n o  c o p p e r  a b o u t  t h e m ,  b u t  t h e  w o r k i n g  p a r t s  s h o u l d  
b e  o f  b r a s s .  T h e y  s h o u l d  h a v e  n o  v a l v e s  o f  l e a t h e r .  I n s t e a d ,  b r a s s  v a l v e s  
g r o u n d  t o  f i t  p e r f e c t l y  a r e  p r e f e r a b l e .  T h e  w o r k i n g  p a r t s  s h o u l d  b e  e a s i l y  
a c c e s s i b l e  a n d  e a s i l y  r e p l a c e d  i f  b r o k e n .  H a v e  a n  a g i t a t o r  , , , - i t b  b o t h  v e r t i c a l  
a h d  h o r i z o n t a l  m o v e m e n t .  .  J e t  a g i t a t o r s  a r e  n o t  s a t i s f a c t o r y  w i t h  a n y  k i n d  
o f  h a n d - p o w e r  p u m p s .  H a v e  e a c h  p u r p p  f i t t e d , w i t 1 1 2  c u t ·  o f f  c o c k s ,  w i t h 2 5  t o  
3 5  f e e t  o f  b e s t  b l a c k  f o u r - t o  f i v e - p l y  b a l f - i n c h  b o s e  a t t a c h e d  t o  e a c h  c u t - o f f .  
E x t e n s i o n  p o l e s  a r e  n e c e s s a r y .  B a m b o o  p o l e s  w i t h  i r o n  o r  b r a s s  l i n i n g ,  8  t o  1 2  
f e e t  l o n g ,  f i t t e d  w i t h  g o o d  c u t - o f f  v a l v e s  a t  t h e i r  b a s e ,  w i l l  b e  f o u n d  b e s t .  
D o u b l e  V e r m o r e l  n o z z l e s  b a v e  g i v e n  t h e  b e s t  s a t i s f a c t i o n  w i t h  t b e s e  w a s b e s .  
T h e y  a r e  t i t t e d  w i t h  s p r i n g  d i s g o r g e r s  t o  c l e a n  t h e m  w h e n  c l o g g e d ,  a n d  c o m e  
w i t . h  e x t r a  b r a s s  c a p s .  A  g o o d  b a n d  p u m p  w i t h  f i t t i n g s  c o m p l e t e ,  a s  j u s t  
described~ m a y  b e  b o u g h t  f o r  $ 1 8  t o  $ 2 5 ,  d e p e n d i n g  u p o n  s i z e  o f  t h e  p u m p  a n d  
t h e  n u m b e r  o f  a c c e s s o r i e s . .  
F u r t l l e r  i n f o r m a t i o n  a s  t o  p u m p s  a n d  o t h e r  a p p a r a t u s ,  m a t e r i a l s ,  a n d  
a p p l i c a t i o n ,  w i l l  b e  p r o m p t l y  g i v e n  b y  l e t t e r  t o  a n y  a p p l i c a n t .  I  c a n  n o t  t o o  
s t r o n g l y  u r g e  p r o m p t  a n d  g e n e r a l  a c t i o n  f o r  t h e  c o n t r o l  o f  t b i s  e x t r e m e l y  
d a n g e r o u s  a n d  d e s t r u c t i v e  i n s e c t ,  s u c b  a s  w i l l  p u t  a n  e f f e c t i Y e  c h e c k  u p o n  i t  
b e f o r e  t h e  o p e n i n g  o f  a n o t h e r  s e a s o n  g i v e s  i t  a n o t h e r  y e a r ' s  l e a s e  o f  l i f e ,  a n d  
o p p o r t u n i t y  t o  i n c r e a s e  a n d  e x t e n d  i t s  i n j u r i e s .  
